1) Section S1 Preparation of HSOF, UOCC and LaOCC. 2) Section S2 Preparation of U(VI), La(III), Co(II) and multi-ion stock solution, test
solution. 3) Section S3 Batch extraction experiments. 4) Section S4 Kinetic studies. 5) Section S5 Isotherm studies. 6) Table S1 Different experimental conditions for the preparation of the HSOF and its extraction capacity and selectivity (S U ) toward uranium. 7) Briefly, MA (0.506 g, 4 mmol) and TMA (0.211 g, 1 mmol) were dissolved in 150 ml of hot distilled water respectively. After complete dissolution, the hot aqueous solution of TMA was then added dropwise into the hot aqueous solution of MA. After a time a perfectly white, flocculent precipitate began to form during the self-assembly process. The as-prepared material was washed thoroughly with deionized water, ethanol and acetone alternately. The final white solid powder (Fig. S1a †) was dried in a vacuum oven for 12 h at 323 K for standby application and denoted as HSOF. Detail experimental parameters (reaction time, temperature, molar ratio, and so on) and extraction results were listed in Table S1 Table S4 †) selected mainly based on the composition of a typical nuclear power reactor effluent, 1 which was prepared by dissolving the metal oxides or nitrates in nitric acid aqueous solution with the each metal concentration of about 1.00 mmol L −1 .
Section S3. Batch extraction experiments
10 mg of HSOF was added into a 50 mL Erlenmeyer flasks along with 25 mL of either pure U(VI) or La(III) or Co(II) solution or a stimulated weak acid multi-cations competing system with designed metal ion concentration and pH value. All samples were shaken for a certain time (t, min) at specified temperatures (T, K). Then the solid was separated from supernatant by centrifugation, and the concentrations of metal ions in the supernatant, before and after extraction, were determined by ICP-AES. All samples were tested at least twice during ICP-AES measurements, the operating parameters for the ICP-AES are described in Table S5 †.
Low concentration of U(VI) was determined by the laser fluorescence analyzer of trace uranium (WGJ-III, China). All glassware was soaked in 10.0 wt% HNO 3 solution for 12 h before used to remove any metal impurities which might be adsorbed on the walls of glassware. All tests were carried out at least in duplicates.
Section S4. Kinetic studies
Three different kinetic models, namely pseudo-first-order, pseudo-second-order model and intraparticle diffusion model were employed to evaluate the controlling mechanism of the extraction process. The linear forms of the three models can be expressed by the following equations. (1)- (3) respectively, 2, 3 (1)
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where q t refers to the amount of U(VI) adsorbed (mg g −1 ) at any time t, k 1 (min −1 ) and k 2 (g mg −1 min −1 ) are the pseudo-first-order and the pseudo-second-order rate constants, respectively. k int (mg g −1 min −1/2 ) is the intraparticle diffusion rate constant, and C (mg g −1 ) is the constant proportional to the extent of boundary layer thickness.
For Eqs. Table   S7 †.
Section S5 Isotherm studies
The extraction data were fitted using the three types of frequently used isotherms, namely 
where q DR (mg g −1 ) is the D-R extraction capacity, β (mol 2 J −2 ) is a constant related to the extraction energy and ε is the Polanyi potential. ε is calculated with the following Eq. (8).
where R is the gas constant (8.314 J mol −1 K −1 ) and T is the temperature (K).
The values of q DL and β were calculated from the intercept and slope of the lnq e versus ε 2 plots given in Fig. S10c † and listed in Table S9 †. The mean extraction energy (E, kJ mol −1 )
could be obtained from the β value of D-R isotherms using the following Eq. (9).
In this study, E value was calculated to be 31.45 kJ mol −1 , which is bigger than the energy range of adsorption reactions, 8-16 kJ mol −1 . The type of extraction of uranium onto the HSOF was defined as chemical adsorption. 7, 8 
